Oxidative-induced calcium mobilization is dependent on annexin VI release from lipid rafts.
Oxidative stress results in macrophage reprogramming through the formation of focal adhesion-like complexes on lipid rafts. Although the cellular mechanisms responsible for this reprogramming remain unknown, oxidative stress is known to result in a transient increase in intracellular calcium. This transient flux is thought to occur through the membrane dissociation of the calcium-bound protein annexin VI. The purpose of this study is to clarify the source of the calcium, and determine if it is responsible for the formation of focal adhesion-like complexes during oxidative stress through the activation of calcium/calmodulin dependent protein kinase II (CaMK II). THP-1 cells were stimulated with hydrogen peroxide. Selected cells were pretreated with methyl beta-cyclodextrin (MbetaCD), a cholesterol-depleting agent; 1,2-bis aminophenoxy ethane-N,N,N',N'-tetraacetic acid, an intracellular calcium chelator; or autocamtide 2-related inhibitory peptide, a CaMK II inhibitor. Intracellular calcium flux was determined by a Fluo-3 technique. Lipid raft and cellular protein were extracted and analyzed for active CaMK II, annexin VI, and components of focal adhesion-like complexes. Hydrogen peroxide exposure led to mobilization of annexin VI from lipid rafts to the cytosol, which was followed by an increase in cytosolic calcium, phosphorylation of CaMK II, and formation of focal adhesion-like complexes. Cholesterol depletion from lipid rafts attenuated all of these effects. 1,2-bis Aminophenoxy ethane-N,N,N',N'-tetraacetic acid and autocamtide 2-related inhibitory peptide pretreatment attenuated CaMK II phopshorylation and formation of focal ahdesionlike complexes. Macrophage reprogramming during oxidative stress occurs through the cytosolic mobilization of annexin VI from lipid rafts. As a result, bound calcium dissociates, resulting in the activation of CaMK II and the formation of focal adhesion-like complexes.